abroad in December 1966 he felt exhausted and occasionally breathless, and noticed puffiness of his ankles for the first time. Afterwards he appeared to recover and thought his colour had returned. But from the middle of January 1967 he became increasingly tired and there was more persistent breathlessness on effort without orthopnoea. Also his dry cough had returned, his ankles were swollen all the time, and even his hands had become puffy. During these three months prior to admission he had had two episodes of watery diarrhoea but no bleeding or noticeable change in the colour of his stools.
He had served in Burma, India, Siam and Malaya from 1944 to 1946 and was often in the jungle eating local food supplemented by dry rations. During this time he had an attack of jaundice. Towards the end of his stay he lost a lot of weight and energy and remembers having had diarrhoea.
Since then he had lived a full life and considered himself physically fit. The only illness during this time was one episode of epigastric discomfort, diarrhoea and vomiting lasting a few days at the beginning of 1967. He had consumed a large amount of alcohol during the eighteen months before admission, about half a bottle of whisky daily. His food intake during this time was meagre, and usually consisted of a cup of coffee at breakfast-time, a sandwich or two for lunch and a bowl of soup in the early evening. Despite this, there was no weight loss. He also smoked 40 cigarettes daily.
On examination he was overweight and had white hair. He was extremely pale and had a faint tinge of icterus. He was in heart failure with a raised jugular venous pressure, firm enlargement of the liver to four fingerbreadths below the right costal margin and massive cedema of the legs up to his knees. His hands also were cedematous. He was mildly breathless at rest and basal rales were detected in the chest. Pulse regular 120, blood pressure 140/70, temperature 100-40F (38°C).
Investigations: Hb very low, 2-9 g/100 ml (20-3 %); hmmatocrit 10%; MCHC 29%. Total TBC 900,000/c.mm, reticulocytes 1-7 %; total WBC 7,600/c.mm (neutros. 84%); platelets 46,000/ c.mm; ESR 95 mm in 1 hour (Westergren). The blood film showed marked macrocytosis and anisocytosis of the red cells.
The sternal marrow was hypercellular, but showed a reduction in megakaryocytes. There was severe maturation arrest of the erythroid cells, which showed marked megaloblastic change. Vacuoles were present in the cytoplasm of the red cells (Fig 1) . Giant stab cells were present and there was free iron. Serum Tests for malabsorption showed a high faecal fat content of 15 6 g per day, D-xylose absorption was low at 18 % over a five-hour excretion of a 5 g load (normal at least 25 %), and the 58Co vitamin B12 absorption without intrinsic factor was 12% (the normal being above 50 %). Ten days later this was repeated with intrinsic factor and 80 % was absorbed. Ten days later still it was repeated without intrinsic factor and 82 % was absorbed. The jejunal mucosa by peroral biopsy showed a generalized leaf pattern under the dissecting microscope, but the histology was normal (Fig 2) . Barium meal examination showed a dilated duodenum with a coarse mucosal pattern. The stomach and jejunum were normal.
Liver function was moderately impaired. Serum bilirubin slightly raised, 2-3 mg/lO0 ml (direct I mg/lO0 ml). Alkaline phosphatase 15-6 K-A units. Serum albumin 4-2, globulin 1-4 g/1O0 ml. Aspartate transaminase raised, 68 K-A units; alanine transaminase borderline, 33 K-A units; 39% of bromsulphthalein (BSP) was retained at 45 minutes. Liver biopsy showed moderate fatty change with mild focal infiltration by lymphocytes (Fig 3) . No evidence ofcirrhosis. contained no occult blood. Free acid was present in the stomach.
He was given the normal hospital diet and agreed to take no alcohol. Treatment and progress: In view of the severity of the anemia, this patient was transfused with two units of packed cells which raised the htemoglobin from 2-9 to 5 6 g/lO0 ml (203 % to 37 %) ( Fig 4) .
To prevent further overloading of the circulation, he was given oral Frusemide (Lasix). Within 3 days, the dyspncea and basal rales had disappeared and there was no peripheral cedema at the end of a week. The liver became smaller and its function improved but it remained firm and enlarged two fingerbreadths below the costal margiii. There was a reticulocytosis of 7-8 % on the ninth day rising to 22-6 % on the eleventh day. His hemoglobin steadily climbed to 117 g/100 ml (82 %) on the 45th day. The bone marrow appearances changed from severe megaloblastosis on admission to mild megaloblastosis by the 85th day. Vitamin B%, was given in physiological doses intramuscularly (1 ,ug per day) from the ninth day for three weeks because it was initially thought he had pernicious anemia. That this was not the diagnosis is shown by the consistently normal serum B12 estimations and the presence of free acid in the stomach. Even if the serum B12 had been low, the administration of the vitamin B12 injections would not have initiated the Discussiont Except in very rare instances, megaloblastic anemia is attributed to a deficiency of either vitamin B12 or folate, or both (Herbert 1963) .
Severe folate deficiency in this case is shown by the very low serum folate (0 6 ng/ml) in the presence of a normal serum vitamin B12, and some measure of its severity by the low red cell folate (68 ng/ml) and the high excretion of FIGLU (76 8 mg at 5 hours).
The cause of this folate deficiency is thought to be due to inadequate dietary folate associated with alcoholism. In fact, there is evidence of intestinal malabsorption, namely, steatorrheea of 1 5 6 g per day, a low D-xylose content of 18 % in the urine collected for the five hours after a 25 g load, and a radioactive vitamin B12 absorption of only 12% without intrinsic factor. However, the jejunal biopsy was virtually normal, and a primary intestinal cause cannot be held entirely responsible for the severity of this anemia. Folate deficiency is known to occur after the administration of certain drugs, but there was no reason to believe that any had been taken before admission. Also there is no evidence here of excessive requirement for folate by the body such -is occurs in malignant disorders or haemolysis.
On the other hand, he had been taking a diet grossly deficient in folate, and this was associated with spirit-drinking of at least half a bottle per day.
Although malnutrition alone rarely gives rise to a folate-deficient anadmia of this severity, its association with alcoholism is more widely known, and examples of this can be found in the American literature and more recently from New Zealand (Nicholson et al. 1967). Our case is similar to these, and the diagnosis is supported by the presence of vacuoles in the erythroblasts of the bone marrow, suggestive of alcoholism, and the spontaneous improvement on hospital diet which would not be expected to occur in other folate-deficient megaloblastic anvemias, except in early tropical sprue.
The megaloblastic anwmia in alcoholics was attributed to an inadequate diet by Bianco & Jolliffe (1938) , the missing principle being folic acid . The body contains a total of 7 5 +2-5 mg of folic acid, and the minimal daily requirement is about 50,pg/day (Zalusky & Herbert 1961 , Herbert 1962a ). In fact, if a nonalcoholic patient were given an experimental folate-free diet containing only about 5 pg/day (Herbert 1963) , folate-deficient megaloblastic anemia would occur in just over four months (Herbert 1 962b), and a reticulocyte response would be expected on a daily dose of 50 pg of folic acid. But Herbert (1964) found that, whereas 75 ,g of folic acid daily would give a reticulocyte response and convert the bone marrow to normoblastic erythropoiesis in their patients with megaloblastic anaemia who were abstaining from alcohol, far greater amounts of folic acid had to be given to their actively-imbibing alcoholics to produce the same response; and they found that reintroduction of alcohol to patients taking approximately the minimal daily requirement of folic acid would cause a suppression of the reticulocyte response and a reversion of the marrow to megaloblastic erythropoiesis. The same effect was produced by intramuscular folic acid, and so malabsorption of folic acid during alcohol ingestion, accounting for suppression of erythropoiesis, was excluded. It is therefore apparent that folic acid is poorly utilized in the presence of alcohol, but the exact mechanism for this effect is unknown.
Direct bone marrow suppression by alcohol was suggested by Jandl (1955); and Beard & Knott (1966) , in an experiment with dogs fed on a good diet, demonstrated that lowering of the hamoglobin, red cell count and hwmatocrit, and suppression of reticulocyte response, occurred with increasing doses of alcohol. They found that the bone marrow became hypocellular with a decrease in the number of early forms of both red and white cells, and that the peripheral cells were normochromic and normocytic.
Direct alcoholic intoxication of the bone marrow is suggested by the finding of vacuoles in the cytoplasm of the erythroblasts (McCurdy et al. 1962) . McCurdy et al. suggest that, because red cells lack alcoholic dehydrogenase, these vacuoles represent alcohol-soluble lipids. Similar vacuoles were first described in chloramphenicol poisoning (Saidi et al. 1961) , in riboflavine deficiency (Lane & Alfrey 1965) and in phenylalanine deficiency (Cockburn et al. 1965) . In a study of 16 alcoholic patients, Waters et al. (1966) found vacuoles in 14, even though only 2 had a serum folate below 4 ng/ml, and none was anaemic. Our patient also had moderate impairment of liver function on admission with a serum bilirubin of 2-3 mg/100 ml and a BSP retention of 39 % at 45 minutes. Klipstein & Lindenbaum (1965) found little correlation between the severity of the megaloblastic anemia and the degree of impairment of liver function, except in those cases where the bone marrow was hyperactive due to gastrointestinal bleeding, hypersplenism or overt heemolysis. But their cases were selected for investigation of the folate state in the known presence of chronic liver disease; and 52 out of their 55 cases had cirrhosis. They also felt that the type of beverage consumed bore no relation to the severity of the anamia, even though beer contains considerable amounts of folic acid, wine a little and whisky none. Our patient was in fact a spirit-drinker.
There are special points of interest in this condition. It has not often been described in Britain, although cases have undoubtedly occurred. Two patients were included by Chanarin et al. (1966) in a paper describing the use of the estimation of hepatic folate in man, and in the British literature, Waters et al. (1966) investigated the folate state of 16 alcoholics, who were probably Australian patients. But none of their patients was anamic, although one had early megaloblastic changes in the bone marrow, and 2 had a serum folate of less than 4 ng/ml. On the other hand vacuolation of the bone marrow erythroblasts was a consistent feature.
Malabsorption was present in our patient on admission, although the reason for this is not clear. Early cases of acute tropical sprue can present with this degree of malabsorption, but if they were as severely folate deficient as our case, the jejunal biopsy would show more advanced changes.
The low vitamin B.2 absorption is not easily explained. Low results without intrinsic factor occur when intrinsic factor is not being produced or when there is an intestinal cause such as the presence of abnormal bacterial activity. Later, the vitamin B.2 absorption became normal both with and without intrinsic factor, ruling out lack of intrinsic factor as the cause. This sequence of events could occur in tropical sprue, but this cause has been excluded. On the other hand, alcohol may play a part in altering the flora of the small intestine. But malabsorption is unlikely to be the major factor responsible for the severe folate deficiency in this case.
All the tests for intestinal malabsorption had reverted to normal within four weeks of admission, and it would appear that this was brought about by dietary folate or abstention from alcohol, or both. It could therefore be argued that the inadequate diet, particularly with reference to folate or the ingestion of alcohol, or both, helped to produce the malabsorption.
It is also worth mentioning that in spite of the severity of this anamia (Hb 2-9 g/100 ml) only one of 55 patients reported by Klipstein & Lindenbaum (1965) with chronic liver disease had a lower hamoglobinyet here there was no evidence ofcirrhosis. The patient, a male aged 19 years, first complained to his doctor in 1958 of slight pain in the left shin, lasting only two hours. Eighteen months later he again complained of pain in the same site and by then tenderness and a hard swelling of the bone were present. The swelling was not attached to skin. Radiography at this time was reported as showing periostitis. All other investigations were negative and the swelling apparently subsided. In 1962, four years after the first complaint, he complained of painful swellings in the right groin, left shin, right testicle, right breast and neck.
On examination, he was found to have a generalized lymphadenopathy, the glands being firm and mobile. There was a fusiform enlargement of the mid-shaft of the left tibia, about 17 cm in length, with some irregularity of the bone (Fig 1) . The swelling was slightly tend4r and attached to overlying skin which was reddened. The right testis was enlarged and hard. There were points of tenderness on some ribs and a swelling of the right clavicle. Radiography confirmed the 
